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Abstract  
"""" 

We present  the f irst  spaceborne  observation  of a Global  Positioning  System 
(GPS) s i g n a l   r e f l e c t e d  from t h e   E a r t h ' s   s u r f a c e ,   s p e c i f i c a l l y  from the  
Pac i f i c  Ocean. Cross-cor re la t ing  a three-parameter  phase model wi th  four  
seconds  of  Spaceborne  Imaging Radar-C ( S I R - C )  c a l i b r a t i o n  data,  recorded 
a f t e r  a Galapagos-Islands  imaging pass, r e s u l t s   i n  a s ignal   having  the 
expected  temporal  shape  and  coherence  properties. The high-gain  antenna 
used in   th i s   exper iment  i s  shown t o  dominate   the  s ignal   shape.   Rout ine,  
space-based  observations  of  reflected GPS s i g n a l s ,   l i k e   t h e  one  presented 
here ,  may enable a new class of ocean-topography  measurements,  unavailable 
from Topex/Poseidon-like  instruments,  and  surface-wind  measurements. Making 
such  observations  with a s u f f i c i e n t   s i g n a l - t o - n o i s e   r a t i o  ( S N R )  w i l l  r equ i r e  
unusual ly   large,   h igh-gain  antennas.  The measurement  presented here can be 
sca l ed   t o  assess the   expec ted  SNR f o r   t h o s e   a p p l i c a t i o n s ,  however, t h i s  
r e s u l t  l i e s  i n  a non- l inear   sca l ing  regime requ i r ing   spec ia l  care. The 
co r rec t   s ca l ing   equa t ions  are presented  and  an  example  scaling  for  ocean 
a l t imet ry   accuracy  i s  p r e s e n t e d   t o   i l l u s t r a t e   t h e  more important   contr ibut ions 
t o   t h e   s i g n a l .   F i n a l l y ,  a qual i ta t ive  wind-speed  determinat ion is ex t r ac t ed  
from the   observed   s igna l .  


